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What is claimed is: 


1 


Apparatus for grading and identification of a gemstone comprising: 
a housing; I 

a platform mounted in said housing for supporting a gemstone; 
first means disposed within sli^LUousing for illuminating a gemstone 
supported by said platform; 

in said housing; 
hsaid housing for viewing a gemstone 


means for displacin^spid p| 
an electronic camera mountc 


on said platform, said camera bei 


adapted for generating electronic image 


signals corresponding Jo y physical characteristic of the gemstone; 

an electronic datayprocessor operativply connected to said displacing 


I 


means and said electronic camera^said electronic data processor being 
programmed with an i^truction set for controlling said displacing means and 
said electronic camera, and jbr receiving and storing the electronic image 
signals. 


20 


2. Apparatus as set forth in Gfaiin 1 wherein said platform is mounted 
on an axis.^and said displacing means comprises: 

means ibr moving said platform along an axis thereof; and 
means for\ptating said platform/about said axis. 


25 


3. Apparatus as set ft^th in tflajm 1 wherein said first illuminating means 
comprises; 

a first light sourbe disposfeijlb&neath said platform; and 
a second light source disposeboibove said platform. 


30 


4. Apparatus as set foi^hJj/Cfaim 3 firmer comprising: 

a first light directing means disposed benfc^en said first light source 
and said platform; and 
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second light directing means disposed between said second light 
source £nd said platform. 



5. Apparatus as set forth in Claim 1 wherein said platform comprises a 
transparent portion for supporting the gemstone, whereby light emitted from 
said illuminating, means is permitted to impinge on the gemstone. 


6. Apparatus asvset forth in ClaJ^i 1 comprising display means operatively 
connected to said electronic data processor for displaying images of the 
10 gemstones based on the^electronic image signals. 


7. Apparatus as : 
camera along an axis 


fort\ in Cl^rfm \ comprising means for displacing said 
liomlar to the axis of said platform. 


that is perpendi 


15 8. Apparatus 6s set forth in 
a light filter; and 
filter suppok means dispose 
for supporting said li&ht filter. 


1 comprising: 


✓een said camera and said platform 


20 9. Apparatus as set forth in Cl^rfm 8 furthencQmprising filter replacement 
means for inserting and removing said light filter 

10. Apparatus as set forth in Clj(un] comprising^ motor driven fan for 
circulating air inside said housing. 


25 


11. Apparatus as set forth in Claim 1 wherein said housing comprises an 
opening and a dust filter disposed in said opening. 
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12. \ Apparatus as set forth in CllCim 1 further comprising an ultraviolet 
light scmrce disposed in said housing for illuminating the gemstone with 
ultraviolet\ight. 

13. Apparakis as set forth in C^laim 1 wherein said electronic data 
processor generates a data file containing information on the physical 
characteristic of tlrfe gemstone based on the electronic image signals and the 
electronic data processor comprises a data storage device for storing the data 
file for later retrieval. 


14. Apparatus as set 
processor comprises mear 


rth.jaCraim 13 wherein said electronic data 
r retrieving the data file from the data storage 
device and communicatKig saiadata file to a second data processor whereby 
the second data processor generates an appraisal report relative to the 
gemstone. 

15. Apparatus ai set forth in cWml I further comprising second 
illumination means \disposed within /sand\ housing for backlighting the 
gemstone on said platform relative to said electronic camera. 

16. Apparatus as set forth in Claj^lS com^r^ing a third illumination 
means disposed within said housing for frontlighfrqg^he gemstone on said 
platform relative to said electronic camera. 


25 17. A system for generating, maintaining, and retrieving^haracterizing 
information about gemstones comprising: 

an electronic camera for viewing a gemstone and being adapted for 
generating electronic image signals corresponding to a physical characteristic 
of the gemstone; 

30 an electronic data processor operatively connected to said electronic 
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camera for receiving the electronic image signals and being programmed with 
an instruction set for controlling said electronic camera and processing the 
electronic signals to provide a data file containing information identifying a 
physical characteristic of the gemstone; 
5 a central processing apparatus including a central data processor and 

a central data storage device; and 

communication means for providing a data communication link 
between said electronic data processor and said central data processor, 
whereby data files coi^aining information identifying a physical characteristic 
10 of a gemstone can be transferred between said electronic data processor and 
said central data processor. 

18, A system as sfet fortlAin Qraim wherein the central processing 
apparatus contains a database\pf information identifying a plurality of 

15 gemstones and the central data processor is programmed for retrieving 
information frqm said database iaenti^ing a gemstone by a physical 
characteristic thereof. / V/ 

19. A system as^et forth m/CIaim 18 wherein said central data processor 
20 is programmed for comparing the gemstorie identifying information from said 

database to gemstone identifying information received from said electronic 
data processor whereby the gemstone viewecNw the electronic camera can be 
accurately identified. 

25 20, A method of grading the value of a gemstone by its\iltraviolet color 
profile, the method comprising the steps of: \ 

placing the gemstone within an area substantially Vee of light; 
illuminating the gemstone simultaneously with ultra vuolet light 
and diffused light; \ 
30 capturing the light incident to the gemstone with a CCD camera 
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rf^d storing it in a memory device as an image data set; 

\ discontinuing the illumination of the gem by the ultra violet 

Hght,Vnd continuing the illumination by diffused light; 

\ capturing the light incident to the gemstone from the continued 
illumination with the CCD camera and storing it in the memory device as a 
second imagV data set; 

comparing the first and second captured data sets; and 
determining the level of gemstone fluorescence by way of the 
captured data comparisons. 

21. A method of analyzing incident and reflected light data for use in 
grading a ge msto n e^jtffeTm e t hocSoom prising the steps of: 

placin&^uie gemstone on a platform at a first position within an 
area substantially' free of Hglv^ providing a translucent portion in said 
platform circu inscribing the gemstone periphery; 

positioning a data resjJonsive element of a CCD having a focal 
axis aligned wiflh said first position ofuu; platform, linking the CCD camera 
to a data processor operating an Instruction set; 

illuminating the iiottom sldkof the gemstone through the 
translucent platfornij^ttian^from a position beneath the platform; 

illuminating the gemstone frbm a\lateral side thereof in the 
direction of the light responsive element of fk^e cafuera; 

rotating the platform about its centraraxis according to said 
data processor instruction set; and \ 

capturing the incident light data with the^CCD camera and 
storing it in said memory as an image data set. \ 

22. A method of analyzing incident and reflected light dat^v for use in 
grading a gemstone, the method comprising the steps of: \ 

placing the gemstone on a platform at a first position within an 
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^rea substantially free of light, and providing the platform with a translucent 
portion therethrough underlying said gemstone and circumscribing the 
gemstone periphery; 

\ positioning the data responsive element of a CCD having a 

focal axiK aligned with said first position of the platform, the CCD camera 
operably lihked to a data processor operating an instruction set the data 
processor storing captured light data in a memory device; 

ilhiminating the gemstone with an ultraviolet light source; 

illuminating the gemstone with a D 55 light source from 

beneath the transluceja*-p ej: U5 n °f said platform; and 

caorliriiife the incident light data with the CCD camera and 
storing it in said memory as^an wnajge data set. 


ire in the D 55 light source is a circular ring 

including the step of translating the CCD 
toVpositions defined by the instruction set of 



23. The method of claim 2x w 
light. 

24. The knethod of claUfi 12 
cameral along the focalyaxis 
the dataxprocessor. 


25. A method of analyzing incident>«4^flect^Iiglit data for use in grading 
a gemstone, the method comprising the stteps of: 

placing the gemstone on a platform at a first position within an 
area substantially free of light, providing in the platform a translucent portion 
for supporting the gemstone and circumscribing\the gemstone periphery; 

positioning a data responsive elementvof a CCD having a focal 
axis aligned with said first position of the platform, thd\CCD camera operably 
linked to a data processor operating an instruction set hnd adapted to travel 
from a first position to a second position along the fopal axis, the data 
processor storing captured light data in a memory device; 

moving the platform upwardly with respect to tlt^ focal axis; 
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positioning a refractor element having an angle of refraction in 
alignment with the focal axis; 

moving the camera towards the refractor element along the 
focal a?£is to the second position; 

illuminating the gemstone from a position beneath the 
translucent portion of the platform; and 

capturing the incident light data redirected by the refractor 
element with tl\ CCD camera and storing it in said memory as an image 
data set. 

26. The method ojl cftrfm 25wherein the distance between the first and 
second camera positionsxon the fc>bal axis is equivalent to the distance 


traveled the platfonn upwardly from t 


27. A method of/analyzing incide 
a gemstone, the (method comprisinffW 


e focal axis. 


d reflected light data for use in grading 
steps of: 


30 


placing the gemstone on zrolatform having a translucent portion 
thereon at a first position within an nrea substantially free of light, the 
platform translucent portion/Circumscrimng Cfcje gemstone periphery; 

positioning the data responsive element of a CCD having a 
focal axis aligned with said first position the phuform, the CCD camera 
operably linked to a data processor operating^fMijn^ruction set and adapted 
to travel from a first position to a second position alon& the focal axis, the 
data processor storing captured light data in a memory device; 

moving the platform upwardly with respect to the focal axis; 

positioning a refractor element having an angle ory^efraction in 
alignment with the focal axis; 

moving the camera towards the refractor element ^png the 
focal axis to the second position; 

illuminating the gemstone from a position beneath the platform; 


- 36 - 


WO 99/61890 



PCT/US99/11500 


10 


15 


20 


25 


capturing the incident light data redirected by the refractor 
eleinent with the CCD camera and storing it in said memory as an image 
data s^J; 

disabling the illumination from beneath the platform; 
illuminating the gemstone from above the platform; 
capturing the incident light data redirected by the refractor 
element with tlife CCD camera and storing it in said memory as an image set; 
discing the illumination from beneath the platform; 
illuminating the gemstone from a second light source from 
beneath the platform;\and 

capturing^^rtiei inclctemt light data redirected by the refractor 
element with the CQD camera and\storing it in said memory as an image 
data set. 


28. A method of 
a gemstone, the 

Pi 


analyzing incident and reflected light data for use in grading 


method coinprisiiv 
ng the gemstone 


area substantially Tte^^of light, th 


30 


the steps of: 
d\ a platform at a first position within an 
plHtform having a translucent portion 
thereon circumscribing the gemstonA periphery; 

positioning the data responsive element of a CCD having a 
focal axis aligned with said first position^f-tlffe platform, the CCD camera 
operably linked to a data processor operating an Instruction set and adapted 
to travel from a first position to a second position\long the focal axis, the 
data processor storing captured light data in a memory device; 

moving the platform downwardly with respect to the focal axis; 
positioning a light redirecting element havkng an angle of 
redirection in alignment with the focal axis; 

moving the camera towards the refractor elemei^ along the 
focal axis to the second position; 

illuminating the gemstone from simultaneously with tv^o light 
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soHrces from above the platform; 

illuminating the gemstone from a side position directed towards 
the data r&sjxmsive element of the camera; and 

cajHuring the incident light data routed by the light redirecting 
element with the CCI^amera and storing it in said memory as an image 
data set. 


29. The method of claim 28 whWiiKJie step of placing the gemstone on the 
platform translucent portion furthel-conifh^ses centering the gemstone on the 
translucent portion with a laser light source parsing through the center of said 
translucent portion. 
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